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(57)Abstract 

PROBLEM TO BE SOLVED: To provide paraaramid porous film consisting of porous paraaramide with micropores 
and thermoplastic polymer which melts by heat when heated up, and provide a cell separator with shut-down 
function using this porous film. 

SOLUTION: This paraaramide porous film consists of at least two layers such as a resin layer with a void 
comprising paraorientated aromatic polyamide and a resin layer with a void comprising thermoplastic polymer. When 
a temperature rises, the resin of the resin layer comprising the thermoplastic polymer melts and finds its way into 
the void of the resin layer comprising the paraorientated aromatic polyamide to block the void. Consequently, the 
resin layer comprising the paraorientated aromatic polyamide maintains its film form. Another objective cell 
separater is formed by using the porous film. 
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m&&£ti:m'<- = -*-\z£*) s &Xi££0. 2 m/ 
m i n TiP^ 0. lrara(DPET7^ ;u A_bl^J^^ 0 . 
0 7ramtiItt o ±iai.<7)MXffi K-^^r, _hfB<E> 

&*im&#})^-m<D±\z, mmo. lsmmr^xu 

a*«o®««HB<7>|««*«:, Pre***** «77; K 

[0 0 5 5] 4. #7L®7^;u^(Dfe)^ 

15^m^0. 1 nmKTO^-f ^y/Hft % JUfcOPPTA 
0 * *L«0. 05-0. 

z&immt. 1 5-*ofrfflitt»^» i 5 ^ m©ft 

^S^y ^1/7^^^ (-Jr^/*— >>K M- 2 0 0) 
a $ *7LR0PPTA»H8Tttte. i)l^f:I02il: 
^otVvt, #jb^^-f^^60^^SH4. 7 c c/ 
sec, WlSSlil 0Q-Cfcofc 0 ft^#fe*bfc7-f 
/L-A£ x f^JH^-^V^T'l 5 0^. 5#IWflDj»Lfc:& 
Oif^Ifte, Occ/sec, WKlOOQWi 

[0 0 5 6] HiStfJ 3 
1. iIfflPPTAK-^©Wl 

xmsMioi . wppta h'-yi oog^ 

IBtfEtK S*8SAff* *3J:^«(HRapSr*i-S 5 0 0 
m 1 Oir^^A^^^^lCf^U 15 0ml (7)NM 
P*r**fc*iDLfc. ppta»S*$2. 4 

fi*%o«*tio8S^OT»U «ffiT-CJBtt&LJfeXffl 

[0 0 5 7] 2. fcXJB^fflfeiKy^-*tt©IB« 
^PiSttSS /imCOiS^jg^y >4 0 w t %OtK 

/K M— 200) ^100g^ 500ml <D1zs<7 •? 

^ (fP**6Sg (*) II) ©1. 5wt%o*»»Srl 0 
0 gSflQU $ blw-f y^o ^7^3-/1/^ 5 g^sflD 
U »XEJR*Iffltt#y -e-*«t Lfd 0 
[0 0 5 8] 3. #7L«7-f ^©fpjil 
±E2. o»XffilfcWffltt#y^-«iKS\ 
JM*^tfc»'<- = J: ^Xif&o. 2m/ 

mi nt, HI^O. 1 mmOPET7^;UA±(; % RV 
0. 0 7mra-eilt^ 5 0X:<D*— -7l/\Z. 1 2 0 
#raA*vCtt«Lfc. -htSl. O&Xffl K-:/£, ±BB 
<Ott»Ufcf»Bratt*y-^-K0!)±lC, H*0. 35m 
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fctt2 0#M«f*Lfc. ^O^IC, PPTA^fffflLt 

<*it*:&lc, -Y^^2a»*SrSfEU**$b. 4B#f!fl*fe#L 
fee ft#aoSiLfc«JRft&, «BBj&*&** • 77^ 
KS407^;UhiC^Ay-e x j?£ 3mm<DTA^jg<73±fC 

97-f/UA^#fc e 
70 [0 0 5 9] 4. *7Ht7-f^AOtttt 

#5)ilfc7-f^A|ilP^3 0/im-Cfeofeo jfeSSIS 

l5Am^0. l M m^T07^7'y;^ itt(7)P 
PTAKBHft!?, ?L«0. 05-0. 

l 5 MmOtM^y a-u^w yroftf (<r5'<— /K 
M- 2 0 0) #*?Lf^PPTA»irCJll«* H3£SiX 

4. 3 c c/s e C> rtttSfitttl 0 Q-Cfcofc 0 JfcM 

APf^ Lfc8©S««f4 0 c c / s e c , rt««gttt 1 0 

0 Q£X_h-e£>o*: 0 

[0 0 6 0] mifovu 

1. ilffiPPTAhWoM 

SftKttlloi. ©PPTAK-^l 00g^ «#8L 
iUEth SEHt^A®, fe.fct;ffiMDPS:tt55 0 0 
m 1 ^3|:^U 150ml CONM 

p^^^crai/io sm&wi-s PPTAW2. 4 
[0061] 2. ttx»j»priBtt# y ^ -tt^»»jR«) 

¥-1%m.&2. 5 |i m<D<g;#^PJc#y tU7^40wt 

%^tK^>c^^ # -^3 > (H^^b^ (80 SL ^ 
; /<— /K W- 5 0 0) 1 0 0ml y xf l/Vlro 
MCA*U 5 0 £ CO^-y>'IC4^P^^L^^ > 

tU7^ 5 0 0ml O-fer^ 7 * = tc 

1 5 g A*U 9E&Ufe*St>« NMP^r 1 0 0 gftj&DU 
40 S <b KUtfiW 1 tf> 1 . WPPTAK-7 4 ^ 5 0g^ 

U »xffl«R^iaittaKy^-tt:^«:»^ ufe. 

[0 0 6 2] 3. ^dPLS^^^AOj^K 
±122. 0»XfflJR^r!ltt2Ky^-tt^^»»*, -r* 

2m/mi n "C, /?^0. lmm(DPET7^/^l 
IC, ^i?0. lmm-C^XL^o ±IE 1 . O^Xffl K- 
y$r, ±IBO»^riatt#y^-«ft^j>KJW<oJiJc:, IRV 
0. 3 5mmTiILt e 4 0 t C<D^Df^^*— ^ V»-J^ 2 
0»W»«PLfc. wOWJ^ PPTAA«WWU-CK!R» 
50 lieiklfcc ^07^;uinSr-f^^»7KI-a*U ^ 
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v—A-U »ffiJc3l*/«cd5¥>, 5 Ot:-C7B*|R|tt*U# 

[0 0 6 3 ] 4. #*LB:7-f /UA<D«M4 
#^t7 ^ ;uA(if W 3 0 y m*Cfcot 0 £I1S 

fifit*7^U^^tt^^ 

15m rn-Ci^ 0 . l/i m£*Ttf>? .<yy f§Vt<D P 

PTA«BH4!!), ?U10. 05m— 0. 2jxm<7)£ 
l«Sr*i-S*7L««i:, t> 5 — *0^r(Hdttff^*«jft 1 5 
/im-Cft^i#!ltU7-{yroK[f (4rS'<— w 
-5 0 0) ^*7L«OPPTA»l!B-e»», B 36 Six*: 
I©2ll:ftorv>fc 0 ftt»nfc7-f;i/A(oaftatt 
4. 7 c c / s e c N rtlfC^&glfil Ofl-Cfco^ 
tl^^7^;uix^Mt-yy4'-cl SortfS^W 
^Df?* Ufe^OSftfitt 0 c c / s e c , 1 0 

0 0J£U:-e£>o*: 0 
[0 0 6 4 ] Utt^lj 5 
1. aXfflPPTAK-^OBJja 
Hflgftl 1 0 1 . OOgS:, $£#S. 

tUfcth 38*SKAtf* ^.tr^ffiftcaSftlPSr^i-^ 5 0 0 
ml(Dt/N , 77'^77^3|:#llU 15 0ml CONM 
Pfirft^tcjKSDLfco ft^Wi-, PPTA8fidi2. 4 

[0065] 2. fcx«*WMtt#y^-w»o«j! 

^iSttffil /imWfi#!)tU7-fy4 Ow l%(D 
Tkttx-f *'<-^a > (H^^fftib^ <«) Sk 

WP-1 0 0) 1 0 0 g^ 5 0 0ml(Dt^7 

(ftftttX (tt) » 1. 5w t%<0;k»tt«rl 0 
0 ggsJDl, $ ^l--!' V^o t>7/u=J-^§: 5 g8s#D 
U feX«!RBr»tt#y^-*tti:Lfc. 
[0 0 6 6 ] 3. #7L»7^/WAOf^ffi 
_kfE2. o»Xffl»^raH42Ky^-tft^«ffiSr, 

2m/mi nt\ J?^ 0 . 1 mmO PET7-f ;UA_h 
ICU ^i?0. 0 7mmT^XUfc o ±|B 1 . O&X/fl K 
±IB^f»^Tffitt7jey^-^^»^(0±tc, fig 
JS0. 3 5mm-CiIlI»MU:o ^^4 0 

PTA^WfflLrB&Kfttt&fbUfe. >r^v«»*Jc:* 
^f)^-77; KBW7a/uHcjKA/-e* JP£ 3mm 
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[0 0 6 7 ] 4. *7L«7-f 

15ymt»0. 1 /zmJ^T^^^yU/UiK, HtfcOP 
PTAfi^f?^^ M0. 05-0. 2ixm<D&m 

&mirz>&iL j Kmk* i>i-jj<DKw&m*&mi 5 n 

mOfi»f t# !/ * 1^7 -f y ©tfcf /K W- 

10 0) *«*7LK^P PTA»lliT»». @J£$*bfcJi 

W2||:^oT^/: 0 t§^^7t^^;uAcoig^Sfi4. 
70 7cc/sec, rtftStttt 1 OQ-Cfcofc. Rfc#5> 

*tfc7-r/UA*rlfca*— 1 9 5#flflao^ 

L^moSfvS»ix 0 c c / s e c , rt««Bttt 10 0 

[0 0 6 8 ] 5. ^ — i LT^M 

?L«7-<;uA?rlv^ 0 i^l jECS««:2. 34? 

»LfcBf6Sr3tf8fiffi4. 2 V, BcfMffi 2 : 7 5 Vt 

Ii7. 3m AH (HrtMtSttl. 5mA) "Cfc 0 * A* 

[oo69] mmm e 

i. iifflMitt^y ^-w^p pta K-y<7> 

¥«tti2. 5/im(Z?{6:^1 L i^ytl/7^>'40wt 
s*gv (HJWffeHb^ OK) Sk <5r 
50 ;a-;K W- 5 0 0) 1 0 0m 1 $r#y^f 

M£A*k 5 0tot-^>l:4W»i»Lfc«, 

ti/7^oft*4. 5gSram ffi*th a*8EA 
itJ««*S6SDPSr^ri-5 5 0 0ml 7 ^7 

7^3^fsp^t> 2 2 5ml(DNMP$r^^^0l, 

$ fc»c«**Uft*s&J8!IS«l ©l . ©PPTAK-^ 

7 5gwu jR^rsatt^y^-tt^a-frppTA 
^x/b k— 7^ppt AWJit t an* ^ y ^ - ofjj^ 

40 teS£g: (fiSifc) Tfeo7t 0 

[0 0 7 0] 2. ^TLS^^i^tt^ 

-bisi. <nm^mm-^M&tf ] j^-%LT&&p pta k 

^XiSSO. 2m/min-C, 1^0. lmm^PET 
7-f7UAJ:^ mmo. 3 0mm-e|Ili»5:M 

ofH3(c, PPTA*«tfrttJLTRjK«li6ibUfc. C<7)R 
50 fc|g«»«r. fSj®d»<b>5 • 77^ KSI^7x;uhl:« 



-9- 



17 

[0 0 7 1 ] 3. ^7LW7 ^ 
t#^ixfc7 >f 3 0 m m-Cfcotc feg^m 

0. 0 5-0. 2ymWM§rttSMIiWti:, 

ifi^f^yti/y^^ti 1 (4r*'<— /k w- 5 o 
0) ;&s#&LT^7i: 0 ^§b^^7-<^Aco^gti4. 
7 c c/s e c, ftfttf&gtte 1 0 Q-e&ofc 0 
^c^^/u^^^ll^-y^^-Cl 5 0t-C5 5)ffi» 
L*:&Ojf tUt 0 c c / s e c , rtWJ&gfcW: 1 0 0 Q 

[0 0 7 2] 4. mfaffiir^U— * — £ LTC0f¥ffi 

S!Ufcfi»«:3lS««EE4. 2V, MSE2. 75VC 
8 1^ * ;u» >> ig Lfc ^ *k 8^*A-go&®gfi; 
tt7. 3 m AH (tk«fSa£l. 5 mA) 9 * ;u 

lt-7'>'^ri 5 0fC5»B»HRLfcas -blEO^- 
[0 0 7 3] HJ£#IJ 7 

1. ^I/im pTMi£*K y ^-tt-T-»*frP PTA 
^P*9ttH 1 m m<Di&&^&7$ U^l^y^ >40wt %<D 
-;K W- 7 0 0) 10 0ml <Dtf y 3L^U->jH^ 

*5J:t/«flc*aDPSr*1-S 5 0 0ml Ot/<?^75 
*=M;iffBtU 2 2 5ml(DNMP^^[:»l > $ 
fe«C«»U43ft«bjaiS«l <D 1 . ©PPTAK-yt, 
7 5gttU Mtt^y^-t^PPTAK- 

XJ8 K— PPT Atft/ig £ j&*Tmtt# y - <7>&J^te 

[0 0 7 4] 2. ^H,S7-f;UAOf^SI 

_hsai. <7)iifflMift^ y - tfS^ p p t a k 

&Xj£jg0. 2m/minT, i^0. lmra^PET 
7-</U^±JC. RJ?0. 3 0mmtiILMM 
Lfeo 4 OtoDOftt-7 r >l:)K)2 0»(Bj^Lfc o - 
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Ufctffc. 4B*RB8fc#Lfc 0 8»»OliL 

fc#<b. 5 0tt7^^L#?Ll7^^^fc o 
[0 0 7 5] 3. #?LB7-f;UA©«tt 

T<D7 g#WP PTAW^f,/^, ?U! 

0. 0 5-0. 2/xmOSS8Sr*i-S#7LKJBO*iC, 
ft*fi*ytU7-fyoft^ (<y^/< — /K W-7 0 
0) ds»«Lrv^ 0 »fc*tfc7^/uA<z>58«&tt4. 
7 c c/s e c , ftgiS&fcite 1 0Qtfeofc e ifclC#<b 

L^moa^isw o c c / s e c x ftm&m* lOOQ 

[oo76] ttmm i 
20 i. mum h'-ycomm 

MEM iroi. opptaK-^i OOg^ ffiWMs 
fiflSIK S*S8A«\ *iJ:^**lDPS:ttS5 0 0 
m 1 Oir^^y/U^^rnlzi^&L, 15 0ml <7)NM 
Pt^^MPltc »»«Jfc. PPTAjgS^2. 
4&*%lcHttU »£ET"CKf&U»Xffl K-^i U 

[0 0 7 7] 2. #?L«7-</UA<Z>ft2*l 
±E1. oaxfflK-^Sr. TX*-mm#&£tkSl'< 
9, &X1&K0. 2m/minW^ 

pt? 4 o'CoanjR*;*— ^^\zm2 0#fH]{£f$L;fc o ceo 
WJ^, ppTA*«WttJLriK«»fie{kLfeo z.<d?<( 

«»*SrSfEL*d«e>»4^Wa»Lfco atfMftOififfl:? 

1 2 0^2B*M<S»l,fco 
[0 0 7 8] 3. *7L«7-<yUAOtttt 
40 »?>ix^7-f yuAUff^s 1 1 . 4 /x n-C£RftSpM*4 5 

#)0. 1 ^m^T^7^7'y^ x ^^COP PT 
A»UBd»e>ft9. TLtlO. 0 5-0. 2MmOfflBKS:# 
i-6#7L«7^/UA-efe-3fc p «|t)jlfc7^;u^S5l 
S^rMJ^L^it r ^5. 6. 7 0 0/8 6 0^^0^0^ 
^V't-Cl 7 0t*C5»raWL 

8ftffi&SI£Lfci:C.^ 6. 7cc/sec-C 

[0 0 7 9 ] 4. SMt/^-^-tLtWM 

50 je« % fLmtexvmmi&t lt^^ji<^6. tmch 
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»LfcBife«rS«fftBE4. 2V, M1E2. 7 5VT* 
tt7. 3 m AH OkmSEl. 5 mA) Tffo 9 * 

ibLfc, BP Wiry h^^^Wl^^ofcc 
[0 0 8 0 ] #%#Ji 

(^rv^/K M-2 0 0) K— ^SrO . 0 1 mm, P 
PTAK-^O. 3 5mmOff$taiU UlSWl 

[0 0 8 1 ] 2. #7LK7-</UA(^«jtt 
1 5 um-emo. 1 M mJ^T^^-< -f D Mfc, i^P 

PTAffimfrbtzz, nmo. oi-o. 2 U m<D&m 

mOtft^U ^U^^^O*ft^^P PTA(7)7^y y 

Afi s PPTAM»8 0lf% i£«^ytU7 
^ >^2 0fiS%^^^oTV>fc 0 ftbintzy j /^J* 
o8«tfln±5. 3 c c/s e c, rt««gttt 1 1 Q-Cfo 

Or, 5^MUMMli2cc/sec, F*J 
[0 0 8 2 ] #%#J2 

l. IiiMIii^ y v - tT-i^ P P T a K - y (Z) 

%0*ttf f -f ^/<-^3 V (ft) » % >r 

^ /<— ;K W- 500) lOOmlt # y ^U^M 



(11) #WlO-6 4 5 3 

Sfei^ffifrfeiDP^^r-rS 5 0 0ml 
7 * (Cf¥Ei U 2 2 5mlONMP^CttU 
$t>IC«»L4*se>jtK«ll^>l. ©PPTAK-T' 
7 5gJBttU JR^TfllttsKy^-tt^a-frPPTA 

fc 0 *K-^PPTAiliii:iWytU7-<yw 

^liPPTAifli^8 0lt%, MS#ytU7 

w ossro-cfooyto 

70 [0 0 8 3] 2. grftW? J ;lsJ±<Di1zm 

_b!5 1 ©jfclffijlfclijffltttf y ^-Hte^-Jg-fr P PTAK- 

Xi£K0. 2ra/mint f^. lmm^)PET7^ 
;UA±tr x mmo. 3 0mm-CiILI»«t 

[0 0 8 4] 3. 0?Lf7^;WA<Z)»t 
t#bHfc7 ;u^lif 3 0 mntfco to jfeSSifB 
faa8-C7-f^^S«Lt]::^ ^0. lvm£X 

T^7^7 > y^ iftwp PTAtti^t^ i9 , nm 

0. 0 5-0. 2/im(D2SK(S:^ri-S#?L«JiO*^ % 
(S»fi#ytU7-<yrottf (4r^/<— /K W-5 0 

o) ^»»utv^ B #e>*xfc7*/u*oaftgtt4. 

JO 7 c c/s e c, ftW&Sitel 0 Q-Cfcot, IklZ'&b 
htz74^J*&. J&HW-- 1 5 Or, 5^-^^P 
ft& Lfc«a>a«Ktt 2 c c / s e c , rtajfigttt 2 0 0 

^Cif»^^^777^ KO«*«r4d»Ll 

&MM-fZ>m-*!M&tfy^-k<D. />4<it2oa± 
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[»*JI5] 7^* y 4i*fcU7 w y ta^io* 

#^7-f KSr«^JI^br»3t*tb5^^ElfiJ3Sf» 

^yr>; k**«+^, »^ratt#y -^-tt-^tr^ik 
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